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{54} CONTROL SYSTEM OF FUEL CELL POWER GENERATION, CONTROL 
METHOD OF FUEL CELL POWER GENERATION, FUEL CELL DEVICE AND 
ELECTRONIC DEVICE 

(57}Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel ceil power generation control 
system in which supply of electric power generated by a power generation ceil is 
made to be stabilized, and which can correspond flexibly even in the case 
equipments to use electric power generation are diversified, 
SOLUTION: In the fuel cell power generation control system in which the electric 
power is made to be generated by supplying a fuel fluid (hydrogen) to a power 
generation cell 11 from a hydrogen storage part 13 that can store the fuel fluid 
for the fuel ceil, and which has an electric power utilizing equipments 12 
actuated by receiving the electric power from this power generation cell 11, a 
control part 14 is installed, and amount of fuel fluid supplied to the power 
generation ceil 11 and amount of electric power outputted from the power 
generation celi 1 1 is controlled. 



* NOTICES * 



JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim{s)3 

[Claim 1]A fuel-cell-power-generation control system comprising: 

A fuel stores dept. which can store fuel fluid for fuel ceils. 

A generating cell which generates electric power using fuel fluid from said fuel 

stores dept. 

A power consumption part which operates in response to electric power from 
said generating ceil. 

A control section which controls both both [ one side or ] which are outputted 



from the amount of fuel fluid supplied to said generating cell, and said generating 
ceil. 

[Claim 2]The fuei-celi-power-generation control system according to claim 1, 
wherein said control section transmits residue data to said power consumption 
part. 

[Claim 3]The fuei-celi-power-generation control system according to claim 1, 
wherein said control section receives equipment information of said power 
consumption part to the power consumption part concerned. 
[Claim 4]The fuei-celi-power-generation control system according to claim 1, 
wherein said control section monitors a power generation state of said 
generating celi. 

[Claim 5]The fuei-celi-power-generation control system according to claim 1, 
wherein said control section monitors a fuel storage state of said fuel stores dept. 
[Claim 6]Said fuel stores dept., said generating cell the 
fuei-celi-power-generation control system according to claim 1, wherein said 
power consumption part is constituted independently, respectively. 
[Claim 7]The fuel-celi-power-generation control system according to claim 6, 
wherein said control section is provided in said generating celi, one, or a 
different body. 



[Claim 8]A fuel-celS-power-generation control method comprising: 

A process which supplies fuel fluid for fuel ceils from a fuel stores dept. to a 

generating cell, and generates electric power. 

A process of controlling quantity of said fuel fluid from said fuel stores dept. 
according to said generated electric power, 

[Claim 9]A fuel-cell-power-generation control method according to claim 8 
having further the process of monitoring a power generation state of said 
generating celi. 

[Claim 10JA fuel-cell-power-generation control method according to claim 8 
having further the process of controlling an output from said generating cell. 
[Claim 1 t]A fuel-cell-power-generation control method comprising; 
A process which supplies fuel fluid for fuel ceils from a fuel stores dept. to a 
generating celi, and generates eiectric power. 

A process of sending said generated electric power to a power consumption part. 
A process of controlling eiectric energy of electric power sent to said power 
consumption part according to eiectric energy needed by this power 
consumption part. 

[Claim 12] A fuel-cell-power-generation control method according to claim 11, 



wherein said power consumption part sends information about electric energy to 
need to said control section. 

[Claim 13]A fuel-cell-power-generation control method according to cfaim 11, 

wherein said contra! section is provided in said generating celi and one. 

[Claim 14]Afuel ceil device comprising: 

A generating eel! which generates electric power using fue! fluid. 

A contra! section which is united with said generating ceil and monitors a power 

generation state of said generating eel!. 

[Claim 15]The fuel ceii device according to claim 14 having a flow control means 
which controls a flow of said fuei gas by a signal from said control section. 
[Claim 16]The fuei ceii device according to claim 14 having an output control 
means which controls an output by a signal from said control section from said 
generating celi. 

[Claim 17]Electronic equipment which is electronic equipment which operates in 
response to electric power from a generating cell, and is characterized by 
transmitting equipment information of the electronic equipment concerned to a 
control section which controls an output from a generating cell. 
[Claim 18]The electronic equipment according to claim 16, wherein equipment 
information of said electronic equipment includes rating information of the 



apparatus concerned. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the InventionJThis invention relates to the fuel-cell-power-generation 
control system, the fuel-cell-power-generation control method, fuel cell device, 
and electronic device which are made to generate electric power in a generating 
cell by supplying fuel fluid, such as hydrogen and methanol. 
[0002] 

[Description of the Prior Art]A fuel cell is a device made to generate electric 
power in a power generation body by supplying a fuel gas. 
As an example of such a fuel cell, it has the structure which sandwiched the 
proton conductor film with the gaseous electrode, and has the structure of 
acquiring desired electromotive force. 

Such a fuel eel! carries in vehicles, such as a car, and the application as an 
electromobile or high Brit type vehicles is expected greatly, and also. The stage 
of research or development has the application not only to the use like a present 



dry cell and rechargeable battery but apparatus portable, for example from the 
structure the weight saving and miniaturizing become easy. 
i0003]Here, the fuel cell using a proton conductor film is explained, referring to 
( sn<; ; ) simply. The proton conductor fiim 201 is pinched by the hydrogen 
lateral electrode 202 and the oxygen lateral electrode 203, and the proton (H + ) 
which dissociated moves toward the oxygen lateral electrode 203 in the inside of 
the film of the proton conductor fiim 201 along a drawing arrow direction from the 
hydrogen lateral electrode 202. The catalyst bed 202a is formed between the 
hydrogen lateral electrode 202 and the proton conductor film 201, and the 
catalyst bed 203a is formed between the oxygen lateral electrode 203 and the 
proton conductor film 201. At the time of use, with the hydrogen lateral electrode 
202, hydrogen gas (H2) is supplied as a fuel gas from the feed port 212, and 
hydrogen is discharged from the outlet 213. Hydrogen gas (H2) which is a fuel 
gas generates a proton, while passing through the gas passage 215, and it 
moves this proton to the oxygen iateral electrode 203. This proton that moved 
reacts to the oxygen (air) which is supplied to the gas passage 216 from the feed 
port 216, and goes to the exhaust port 218, and, thereby, desired electromotive 
force is taken out. 

[0004]With the fuel cell of such composition, when using hydrogen as fuel, in the 
hydrogen lateral electrode which is a negative electrode, the reaction like 



H 2 ->2H + +2e- arises in a catalyst and the contact interface of a poiymer 
electrolyte. When oxygen is used as an oxidizer, in the oxygen lateral electrode 
which is an anode, the reaction like 1/202+2H + +2e-H20 occurs similarly, and 
water is generated. Since the proton supplied from the hydrogen lateral 
electrode 202 moves to the oxygen lateral electrode 203, a proton dissociating 
by the proton conductor film 201, there is the feature that the conductivity of a 
proton becomes high. Since the humidifying device etc. which supply water are 
unnecessary, simplification and the weight saving of a fuel cell system can be 
attained. 

[0005]ln the fuel cell using a proton conductor film, the proton conductor film 201, 
the hydrogen lateral electrode 202 which sandwiches this, and the oxygen 
lateral electrode 203 serve as a power generation body, and the charge collector 
for taking out electromotive force is also formed in each that electrode side, 
respectively. In order to heighten the output (current value) of a fuel ceil, it is 
effective to enlarge the size of the power generation body which consists of the 
proton conductor film 201, the hydrogen lateral electrode 202 which sandwiches 
this, and the oxygen lateral electrode 203. For example, in the case where area 
of the proton conductor film 201 is made into twice, the current value used as the 
output will also be twice. 

[0006]By the way, in portable electronic equipment, such as a notebook sized 



persona! computer and a personal digita! assistant, It is constituted so that PC 
cards, such as a card type-like memory card, can be inserted from the slot 
formed in the flank, and by insertion of this PC card, the function of a notebook 
sized personal computer etc. can be extended easily, and, moreover, that 
portability can be maintained. What constituted the electric power unit by the fuel 
cell unified in the package which can be detached and attached freely is known, 
For example, the fuel cell device for apparatus loading indicated to 
JP,9-213359,A is the composition of having used solid polymer membrane, and 
is stored by the battery device stowage of the apparatus which needs battery 
power supplies, such as a personal computer. By considering it as such a 
structure, two or more fuel cells can be made to laminate within a package, and 
even if it is when the area of a proton conductor film is smail, big electromotive 
force can be acquired. 

£00Q7]ln the fuel ceil of such a portable way, It is effective to carry out the air 
opening of the oxygen side as arrangement of a generating cell, the hydrogen 
lateral electrode of the generating celi of two sheets is pasted together, and the 
composition (for example, the specification and drawing which were attached to 
the application for patent No. 206122 [ 2001 to ]) which the surface and the rear 
face of a case are made to face is thought out in the oxygen lateral electrode. 
Thus, earning electric power by arranging planate from the ability of a part for an 



atmospheric opening not to be closed with the fuel celi which piies up two 
generating cells of flat plate shape while it is necessary to arrange many groups 
of the generating ceil of flat plate shape in to raise generating capacity further is 
performed. 
[0008] 

jProblem(s) to be Solved by the Inventionjln such a fuel cell, the hydrogen used 
as fuel is fully supplied and desired electromotive force is produced. Therefore, 
in order to supply the electric power stable to the apparatus using electric power, 
when it is stabilized, it is necessary to supply hydrogen and hydrogen is supplied 
with a gas for that purpose, it is desirable to control the flow of hydrogen gas. 
[00Q9]However, in the fuel cell system of an old portable way, since the chief aim 
is placed by the portability, although the fuel gas is supplied to the fuel cell, 
control of the flow of a fuel gas is not performed. For this reason, although a fuel 
gas is fully introduced from the occlusion part of a fuel gas to a generating cell at 
the beginning, hydrogen content pressure falls gradually and sufficient 
electromotive force is no longer acquired. In the case where the fall of the 
pressure of such hydrogen occurs, operation of the apparatus using electric 
power becomes unstable, and inconvenience, such as discontinuation of work 
and a stop, will arise. 

[0010]The voltage needed depending on apparatus differs, depending on a 



certain apparatus, the low voltage is sufficient, and higher voltage may be 
needed by other electronic equipment. Although it is ideal to supply suitable 
electric power for every apparatus, in order to realize iow cost-ization, it is also 
necessary to also manufacture many fuel cells as a product, and to be important 
and to standardize the size of the case of a fuel cell. Since internal wiring etc. will 
be decided naturally, ii becomes impossible however, for a fuel cell device to be 
equivalent to many apparatus in the case where made the monotonous type 
generating cell build in and it standardizes as mentioned above, without 
obtaining only fixed output voltage. In the usual case, predetermined electric 
power is required also of the same electronic equipment, but in the case of a 
sleep mode, there is apparatus which makes the consumption state of electric 
power change as it is [ so much electric power j iess necessary. Although it is 
ideal to control the output voltage of a fuel celi device, etc. to such apparatus, 
the actual condition is being unable to perform such control with the structure 
which thought portability as important. 

[0011]Then, this invention alms at offer of the fuel-cell-power-generation control 
system which can realize supply of the stable electric power, the 
fuel-cell-power-generation control method, a fuel cell device, and an electronic 
device in view of an above-mentioned technical technical problem. An object of 
this invention is to provide the fuel-cell-power-generation control system, the 



fuei-celi-power-generation control method, fuel cell device, and electronic device 
which can respond flexibly even when the apparatus using generating capacity 
is diversified. 
[0012] 

[Means for Solving the Problem]This invention is characterized by a 

fuei-celi-power-generation control system comprising the following, in order io 

solve an above-mentioned technical technical problem. 

A fue! stores dept. which can store fuel fluid for fuel cells, 

A generating cell which generates electric power using fue! fluid from said fuel 

stores dept. 

A power consumption part which operates in response to eiectric power from 
said generating ceil. 

A control section which controls both both [ one side or ] which are outputted 
from the amount of fue! fluid supplied to said generating cell, and said generating 
cell. 

|0013]E!ectric power which fue! fluid from a fuel stores dept. was suppiied to a 
generating cell, and extraction of electric power was performed by the 
generating cell and also was taken out by a generating ceil Is sent to a power 
consumption part, and is consumed by this power consumption part. The control 



section can contra! both electric energy outputted from a generating ceil, and 
both [ one side or ] of fuel fluid which are supplied to a generating cell, and an 
output will be made according to electric power required for apparatus in a case 
where electric energy is controlled. The production of electricity itseif will be 
controlled in a case where the amount of fuel fluid is controlled, and stable power 
generation is also attained by it. 

[0014]This invention is characterized by a fuel-cell-power-generation control 
method comprising the following. 

A process which supplies fuel fluid for fuel cells from a fuel stores dept. to a 
generating cell, and generates electric power. 

A process of controlling quantity of said fuel fluid from said fuei stores dept. 
according to said generated electric power. 

[0015]According to a fuel-cell-power-generation control method of this invention, 
fuel fluid from a fuel stores dept. is supplied to a generating cell, and extraction 
of electric power is performed by the generating cell. Although the electric power 
may be changed according to many situations, by controlling quantity of fuel fluid 
according to electric power, even if it is a case where it changes temporarily, it is 
possible to stabilize generating of electric power and desired electric power can 
also be generated further. 



[Q016]This invention is characterized by a fuel-cefl-power-generation control 
method comprising the following. 

A process which supplies fuel fluid for fuel cells from a fuel stores dept. to a 
generating celi s and generates electric power. 

A process of sending said generated electric power to a power consumption part, 
A process of controlling electric energy of electric power sent to said power 
consumption part according to electric energy needed by this power 
consumption part. 

[0017]ln other fuel-cell-power-generation control methods of this invention, 
generated electric energy is controlled according to electric energy needed by a 
power consumption part of the next step instead of controlling quantity of fuel 
fluid, in this method, since electric energy is controlled directly, a stable electric 
power supply, control to desired voltage, etc. are realizable. 
(00 18] A fuei cell device of this invention has a control section which is united 
with a generating cell which generates electric power using fuei fluid, and said 
generating celi, and monitors a power generation state of said generating celi. 
(00 19] According to the fuel cell device of this invention, fuel fluid is supplied to a 
generating cell and electric power occurs. This electric power to generate may 
be changed by various conditions, such as a pressure of fuel fluid supplied, and 



temperature, and can grasp change of a power generation state by providing a 
control section which monitors a power generation state of a generating cell, and 
it also becomes possible to stabilize power generation of it by control from that 
control section. There is an advantage that it can miniaturize by uniting a control 
section with a generating cell when applying to especially a portable equipment. 
[0020]ESectronic equipment of this invention is electronic equipment which 
operates in response to electric power from a generating ceil, and transmits 
equipment information of the electronic equipment concerned to a control 
section which controls an output from a generating cell. 
(0021]£!ectronic equipment of this invention is used for a 
fuel-celi-power-generation control system of this invention like the 
above-mentioned, and it is suitable electronic equipment and has a function 
which transmits equipment information of the electronic equipment concerned to 
this fuel-cell -power-generation control system. For this reason, the control 
section can grasp what kind of electronic equipment is connected, and can 
perform exact control of electromotive force by power generation. 
[0022] 

(Embodiment of the Invention] Hereafter, one embodiment of the 
fuel-celi-power-generation control system of this invention is described, referring 
to drawings. 



[Q023]Drawing 1 shows the fue!-celi-power-generation contra! system of this 
embodiment The main composition is provided with the following. 
The power generation unit 10 which contains the generating ceil 11 and the 
control section 14. 

Electric power use apparatus 12 which operates using the electric power from 
the power generation unit 10. 

The hydrogen storage part 13 which supplies hydrogen to the power generation 
unit 10. 

[0024]The hydrogen storage part 13 is the reservoir which accommodated the 
hydrogen storing metal alloy etc., and tf the shape maintains a gaseous pressure 
etc. and it is equal to use, it will not ask the shape. Although the receiving 
container of the hydrogen storage part 13 concerned is formed, for example with 
stainless steel etc., it is also possible to form with other metal, glass, a synthetic- 
resin, a composite material, etc. the case of the power generation unit 10 later 
mentioned as the hydrogen storage part 13 of this embodiment is shown in 
. ' --, as an example - abbreviated - tt is formed in tabular [ of the same 
thickness ] and attachment and detachment are made free to the power 
generation unit 10. it is also possible to use methanol other than hydrogen gas 
as fuel fluid, and the hydrogen storage part 13 stores methanol of a fluid in this 



case. Hydrogen is temporarily accumulated in the hydrogen storage part 13 from 
the exterior, and when connected to the power generation unit 10, hydrogen 
flows out of the hydrogen storage part 13 concerned by a necessary pressure. 
Via the coupling member 30, it combines with the power generation unit 10, and 
the fuel fluid from this hydrogen storage part 13 supplies hydrogen gas which is 
fuei fluid, 

[0025]St is a form built in a coupling member, or the sensor signal part for 
sending a signal to the power generation unit 10 is allocated in the hydrogen 
storage part 13 by a separate member. This sensor signa! part transmits the type 
of time and a storage aiSoy and other information that hydrogen was stored, for 
example in the pressure inside the hydrogen storage part 13, temperature, 
humidity, and hydrogen storage to the power generation unit 10 in the form of a 
signal, it is also possible to also perform this transmission with the electrical 
signal through a connector and to communicate by the sound wave etc. which 
utilized optical communications and the fluid passage in the coupling member, 
although it is possible. 

[0026]The generating cell 11 in which the power generation unit 10 
demonstrates electromotive force as main composition according to supply of 
fuel fluid, It has the flow control part 15 which controls the quantity of the flowing 
fuel fluid, the voltage controi part 16 for controlling the voltage outputted, and the 



control section 14 for controlling the flow in these flow control parts 15, and the 
voltage in the voltage control part 16. 

i0027]!n this embodiment, the power generation unit 10 is the fuel ceil device 
stored and used as the approximately plate-like case. The composition of the 
generating eel! 11 stored inside the power generation unit 10, As shown in 
drawing 3 , Sequentially from a top as the upper housing 24 of the power 
generation unit 10 concerned, the upper oxygen side charge collector 26, the 
power generation bodies 21 and 21 of the couple aliotted above a center, and a 
fuei gas allotted in the center. Let the lower housing 25 which becomes the 
power generation bodies 22 and 22 of the coupie allotted below the hydrogen 
supply part 23 and center which supply ******, the lower oxygen side charge 
collector 27 and also the upper housing 24, and a pair, and constitutes the case 
of the power generation unit 10 concerned be a main component. Although this 
embodiment explains the power generation unit 10 as card shape or plate-like, it 
may be other shape and can be considered as various shape, such as cylindrical 
shape, rectangular shape, case shape, a globular shape, a multiple column, the 
shape of many pyramids, conical shape, or such deformed geometry. Although 
the structure of a power generation body or a charge collector is explained below, 
this is only an example and can also be considered as other structures. 
[0028]Although the upper housing 24 and the lower housing 25 comprise 



metallic materials, such as stainless steel, for example, Metallic materials, such 
as iron, aluminum or titanium, and magnesium, epoxy and ABS, polystyrene, 
PET, the resin material excellent in the heat resistance and chemical resistance 
like polycarbonate, etc. can be used, or corrosion resistance may use a 
composite material like sufficient fiber reinforced resin. A case has the structure 
where the approximately plate-like upper housing 24 was arranged on the lower 
housing 25 of the structure where the side rises, Two or more openings 31 and 
32 which carried out the opening to the surface [ of the upper housing 24 ] and 
rear-face side of the lower housing 25 so that oxygen might be supplied to the 
oxygen lateral electrode of four generating cells are arranged by matrix form. 
The generating cell 11 is allocated corresponding to the field in which two or 
more openings 31 and 32 were formed. Atmosphere release will be carried out 
so that an oxygen lateral electrode may mention later by these openings 31 and 
32, incorporation of effective oxygen makes it not require a special suction 
system, and is realized, and removal of the excessive moisture discharged 
simultaneously is also realized. 

[0029)By this embodiment, since the shape of the openings 31 and 32 makes 
the pattern of each charge collector the shape of a lattice, it is made into this 
lattice-like pattern and the shape of isomorphism, but. It is also possible to use 
other shape and it is also possible to make shape of each opening into various 



kinds of forms, such as circular, an ellipse form, stripe shape, and polygonal 
shape. Although the openings 31 and 32 cut a tabular case, lack and are formed 
by this example, in order to prevent invasion and adhesion of garbage, dust, etc. 
in the range which does not spoil the atmosphere release state of an oxygen 
lateral electrode, it is also possible to provide a net, a nonwoven fabric, etc. in 
these openings 31 and 32. 

[0030]Two steps, the two generating ceils 11 are arranged in the thickness 
direction of the case 5, and are arranged horizontally, in it, and the one 
generating cell 1 1 has the flat plate shape of an approximately square. This 
generating cell 11 has multilayer structure, the generating cell 11 has the 
structure which sandwiched the power generation bodies 21 and 22 with the 
charge collectors 28 and 27 in the sliding direction, and the hydrogen supply part 
23 inserted into the power generation bodies 21 and 22 of a couple functions 
also as a charge collector of a hydrogen lateral electrode. 
(0031]First, the structure of the power generation bodies 21 and 22 is explained, 
referring to drawmg A About a point whfch has a common structure and is 
different, the power generation bodies 21 and 22. The direction allotted to the 
upper part within a case is the power generation body 21, and the direction 
allotted to the bottom within a case is the power generation body 22, 
Furthermore, the hydrogen side charge collector 23 turns to the center side of a 



case to the power generation bodies 21 and 22, it is a point mounted so that the 
oxygen side charge collectors 26 and 27 may serve as the outside of a case to 
the power generation bodies 21 and 22, and if it puts in another way, direction of 
the rear surface of attachment with the structure where the power generation 
bodies 21 and 22 are the same differs. 

£0032]The proton conductor ft!m 42 which is solid polymer membrane is formed 
in the shape of the approximately rectangular shape near a square, and the 
proton which dissociated moves during power generation in the inside of the film 
of the proton conductor film 42 concerned. On both sides of this proton 
conductor fiim 42, the oxygen lateral electrode 41 sticks to one side, it is formed 
in it, and the hydrogen lateral electrode 43 is stuck and formed in another side. 
Although the oxygen lateral electrode 41 is the shape of the approximately 
rectangular shape near the square of the same size as substantially as the 
proton conductor film 42, let the hydrogen lateral electrode 43 be the shape of 
the approximately rectangular shape near the square of size smaller than these 
oxygen lateral electrode 41 and the proton conductor film 42. For this reason, 
where the hydrogen lateral electrode 43 is pasted together on the proton 
conductor film 42, the circumference of the proton conductor film 42 will be 
exposed by the width which is about 2 mm. 

[0Q33]As shown in drawing 4, it is attached so that the sealant 44 which is 



especially a gasket material may stick to the circumference of the proton 
conductor film 42 exposed where this hydrogen lateral electrode 43 is pasted 
together on the proton conductor film 42. The material which offered elasticity, 
such as silicone rubber, and airtightness is used, and this sealant 44 fits into the 
hydrogen lateral electrode 43 of the size whose big hoie 45 formed inside this 
seaiani 44 is smaller than the proton conductor film 42 from the outside, Since 
atmosphere release of the oxygen lateral electrode 41 side is fundamentally 
carried out by the big opening and unnecessary-izing is possible for the seal of 
gas, such a gasket materia! can become unnecessary and reduction of part 
mark and reduction of the number of assemblers can be realized by this. 
[0034]The sealant 44 formed as a gasket material is formed by the same 
thickness as substantially as the hydrogen lateral electrode 43, or thickness is 
thickened rather than the hydrogen lateral electrode 43. For example, since the 
thickness of the sealant 44 can also be 0.3 mm and the sealant 44 is a spring 
material when the thickness of the hydrogen lateral electrode 43 is 0.2 mm, 
When a charge collector is pushed, contraction of an about 0.1 -mm thickness 
direction arises, contact of a uniform charge collector, the sealant 44, and the 
hydrogen lateral electrode 43 of that inside is realized, and the electric 
characteristic also improves from this uniform contact Since a sealant does not 
exist in the oxygen lateral electrode 41 side, in the case where it compares with 



what forms a sealant in both sides like the conventional structure, the degree of 
rigidity becomes high certainly, without being influenced by dispersion in a 
sealant, and the end of the proton conductor film 42 can improve the airtight 
characteristic substantially. 

[0035]Next, if the structure of the hydrogen supply part 23 is explained, this 
hydrogen supply part 23 is a member located at the center in the perpendicular 
direction of the power generation unit 10, sends into the space between the 
power generation bodies 21 and 22 hydrogen which is a fuel gas, and it has a 
function in which a charge collector perfonrts electric power extraction. This 
hydrogen supply part 23 has the hydrogen side charge collector of a couple, and 
an insulator layer of the couple which forms the gas passage which is pinched in 
the meantime and is open for free passage to a power generation body. 
[0036JThe hydrogen side charge collector of the hydrogen supply part 23 is a 
member which carries out field contact at the hydrogen lateral electrode 43 
located in the surface of the power generation bodies 21 and 22 allotted to the 
upper and lower sides, and the opening 29 formed at a contact surface with 
these power generation bodies 21 and 22 makes hydrogen gas etc. penetrate. 
This hydrogen side charge collector comprises a metal plate etc. which were 
gold-plated, for example, and contacts the surface of the hydrogen lateral 
electrode 43 of the power generation bodies 21 and 22. Fuel fluid, such as 



hydrogen gas or methanol, can be sent over the wide range of the power 
generation bodies 21 and 22 of surface state fay the opening 29 located in a 
contact surface with these power generation bodies 21 and 22. 
[0037]Such a hydrogen side charge coliector is arranged so that fields may 
counter, and it is provided so that the insulator layer which is not illustrated as a 
spacer in the meantime may be pinched between the hydrogen side charge 
collectors. The insulator layer of a couple is that into which only the outer frame 
left and mold-omission-processed resin films, such as polycarbonate, for 
example, and is constituted. The fuel passage which consists of a space 
according to the thickness of approximately rectangular shape with an insulator 
layer was constituted, and if this space was perpendtcufar, it faced across it 
between the outer frames 28 of the hydrogen side charge collector. The 
hydrogen feed port which is open for free passage via a projection piece to the 
centrum of this hydrogen introducing pipe 51 and which is not illustrated is 
formed in the hydrogen introducing pipe 51 side of an insulator layer. The 
insulator layer is extended by the end of the projection piece 35, and hydrogen 
etc. pass through the fuel passage formed with the insulator layer. 
|0038JAs shown in dfawina 2, the hydrogen introducing pipe 51 is a piping 
member of the shape of a rectangular cross section extended along with the 
longitudinal direction of the power generation unit 10, and the hydrogen flow 



entrance 52 into which the coupling member 30 of this hydrogen absorption part 
13 fits is formed in the end of the side which the hydrogen absorption part 13 
connects. Since the hydrogen introducing pipe 51 passes hydrogen etc., let it be 
hollow. A hydrogen storage material etc. may be arranged on the part in this 
hydrogen introducing pipe 51. The node of the hydrogen introducing pipe 51 and 
the hydrogen side charge collector is formed in the oblong loading slot formed in 
the side of the hydrogen introducing pipe 51 by each tip part of the projection 
piece 35 being inserted. 

£0039]Aithough such a hydrogen supply part 23 can use one common member 
from being put by the power generation bodies 21 and 22, the charge collector 
by the side of oxygen has separated to the upper part charge collector 26 and 
the bottom charge collector 27. The upper part charge collector 26 and the 
bottom charge collector 27 comprise a metal plate gold-plated, for example, 
contact the oxygen lateral electrode of the power generation bodies 21 and 22, 
and they supply oxygen via the openings 33 and 34 formed in the charge 
collectors 26 and 27 by the side of the oxygen concerned, respectively. 
[0040] Here, each openings 33 and 34 function as a gas transparent part of the 
charge collector concerned, and the opening is carried out greatly, the oxygen 
lateral electrode of the power generation bodies 21 and 22 can be changed into 
an atmosphere release state, and the opening 33 and 34 the very thing can 



supply oxygen to the power generation bodies 21 and 22, without dropping the 
oxygen tension in the air. Although moisture arises from the power generation 
foodies 21 and 22 in the generate time of electromotive force simultaneously, 
since the opening of the opening 33 and 34 the very thing is carried out greatly 
and it will be in an atmosphere release state, the moisture generated by the 
electrode surface can also be removed good. The structure etc. which could use 
electroconductive plastics, such as a carbon material, etc. and were formed 
[ metal membrane ] in the base materia! as the upper part charge collector 26 by 
the side of oxygen and the bottom charge collector 37 may be sufficient. 
|0041]The control section 14 which becomes a power generation unit which is 
built over this embodiment in addition to the structure of such a generating cell 
from a micro processing unit as shown in drawing 2 is allocated. The control 
section 14 is a circuit part which controls the whole fuel-cell-power-generation 
control system concerned, Each control to the voltage control part 16 for 
controlling the flow control part 15 which controls the quantity of the fuel fluid 
which flows as the function, and the voltage outputted, The notice of the residual 
time of the electric power supply to the electric power use apparatus 12 which is 
a supply destination of the electric power generated with the power generation 
unit 10 concerned and also acquisition of the equipment information from the 
electric power use apparatus 12, acquisition of the hydrogen pressure 



information from the above-mentioned hydrogen storage part 13, etc. are 
performed. The control section 14 is transmitting and receiving the information 
signal aiso within the power generation unit 10 concerned, By the sensor part 17 
provided in the power generation unit 10 concerned, for example, for example, 
the pressure in the space between the charge collectors by the side of hydrogen, 
The information on hydrogen content pressure, temperature, humidity, and 
others, etc. are coliected, and these information is sent to the control section 14 
which consists of micro processing units as information which shows the power 
generation state of a generating cell. The sensor part 17 makes the space 
between the charge collectors by the side of hydrogen face a gas sensor, a 
therrno couple, etc, via the signal wire 18, and is constituted, 
[GQ42]The controi section 14 is connected to the flow control part 15 by the 
signal wire 54. The fiow control part 15 is a device which controls the quantity of 
the fuel fluid which flows according to the signal from the control section 14, for 
example, is constituted by the switching valve etc, by which an actuator is 
connected and switching operation is carried out with this actuator. That is, when 
it is stabilized in a generating cell and makes it produce eiectric power, it is 
controlling to make the amount of supply of hydrogen increase, when internal 
hydrogen content pressure's has fallen, and depression of a production of 
electricity can be prevented beforehand. 



[0043]The control section 14 is connected to the voltage contra! part 16 for 
controlling the voltage outputted via the signal wire 56. it is a device which 
controls the voltage outputted according to the signal from the control section 14, 
for example, an internal changeover switch is allocated, and the voitage control 
part 16 can control output voltage by switching control of the changeover switch. 
The voltage control part 16 may be a structure which allocates not an internal 
changeover switch but a resistor etc. The voltage contra! part 16 can contra! 
output voitage especiaiiy with reference to the equipment information from the 
electric power use apparatus 12, For example, when the rated voitage of the 
electric power use apparatus 12 is lower than the power generation voltage of 
the generating cell 1 1 concerned. In the case where it could control to drop 
output voitage or the electric power use apparatus 12 goes into a sleep mode 
from the usual operational mode, control which lowers a current value and a 
pressure value may be performed. The equipment information from such electric 
power use apparatus 12 can always be monitored by the control section 14, and 
correspondence of it is promptly attained in this embodiment at the change state 
in the electric power use apparatus 12, etc. 

[0044]The control section 14 also performs the notice of the residual time of the 
electric power supply to the electric power use apparatus 12 which it not only 
sends a signal to each control sections 15 and 16 in the power generation unit 



10 concerned, but is a supply destination of the generated electric power. For 
example, when the electric power use in the electric power use apparatus 12 is a 
certain amount of prolonged thing and is interrupted on the way because of a 
power failure, in the case where it is necessary to redo from the start, useless 
operation wiii be beforehand prevented by the notice of such residual time, and 
positive operation will be secured. 

f0045]The control section 14 aiso performs acquisition of the equipment 
information from the electric power use apparatus 12, and acquisition of the 
hydrogen pressure information from the above-mentioned hydrogen storage part 
1 3 further. For example, it is also possible for the equipment information from the 
electric power use apparatus 12 to be used for control of the output by the 
voltage control part 16 as mentioned above, to calculate the optimal control by a 
micro processing unit, and to send a signal to the voltage control part 18, As 
mentioned above, although the hydrogen pressure information from the 
hydrogen storage part 13 makes main information the pressure inside the 
hydrogen storage part 13, The type of time and a storage alloy, other information, 
etc, that hydrogen was stored can be included in temperature, humidity, and 
hydrogen storage, and it is transmitted to the control section 14 of the power 
generation unit 10 from the hydrogen storage part 13 in the form of a signal. It is 
also possible to also perform transmission between the control section 14, 



between the electric power use apparatus 12 and the control section 14, and the 
hydrogen storage part 13 with the electrical signal through a connector and to 
communicate by the sound wave etc. which utilized optica! communications and 
the fluid passage in the coupling member, although it is possible. 
[0046]By this embodiment, although the electric power use apparatus 12 which 
operates using the electric power from the power generation unit 10 can make 
various apparatus apply, the notebook sized persona! computer 91 as shown in 
drawing 5 can be used for ft as the electric power use apparatus 12 as an 
example. As shown in d rawing 5 , it can insert and equip with the power 
generation unit 10 from the slot 92 for cards of the notebook sized personal 
computer 91 which is an example of the electric power use apparatus 12. The 
hydrogen storage part 13 which is a supply source of fuel fluid is attached to the 
opposite hand the insertion side to the notebook sized personal computer 91 of 
the power generation unit 10, enabling free attachment and detachment. 
[0047]A!though the slot 92 can also be used as the hole established in the 
housing of the device main frame of power generation unit 10 exclusive use 
concerned here, it is also possible to consider it as the slot of the size 
standardized by J El DA/PCMCIA. Specifically, as for the size standardized by 
J El DA/PCMCIA, 85.6mm**0.2rnm and width (shorter side) are determined for 
length {long side) as 54.0mm**0.1mm. It is standardized [ thickness / of the 



card ] about each of Type 1 and Type il, namely, the thickness of a connector 
area is 3.3**0,1 mm about Type I, and the thickness of a fundus is 3,3**0,2 mm. 
About Type il, the thickness of a connector area is 3.3**0,1 mm, and the 
thickness of a fundus is 5.0 mm or less, and it is **0.2 mm in gage of the 
thickness. 

[004S]So this embodiment, although the slot 92 is formed in the flank of the 
keyboard side main part of the notebook sized personal computer 91 which is a 
device main frame, it can also be made into the part of the selector buSI bay 93 
which shows the portion in which this slot 92 is formed with a dashed Sine by 
drawing 15. 

[0049]Aithough the notebook sized persona! computer was illustrated as 
apparatus carrying the power generation unit 10 in this embodiment, A printer 
and a facsimile portable as other examples of use, the peripheral equipment for 
persona! computers, Telephone, a television receiver, communication 
equipment, a persona! digita! assistant a camera, audio video apparatus, A fan, 
a refrigerator, an iron, a pot, a cleaner, a rice cooker, an induction heating 
cooker, The power generation unit 10 can be carried in the use of toys, such as a 
Sight, a game machine, and a radio controlled car, a power too!, medical 
equipment, measuring equipment, the apparatus for vehicles loading, a 
business machine, a healthy cosmetics instrument, an electronic contra! type 



robot, clothing type electronic equipment, leisure goods, sporting goods, and 
others, 

i0050]Next, the flow of the control in the fuel-cell-power-generation control 
system of this embodiment is explained, referring to draw ing 6. First, when 
starting the electric power supply by power generation, the hydrogen storage 
part 13 is connected to the power generation unit 10, and the electric power use 
apparatus 12 is further connected to the power generation unit 10. At this time, 
supply of hydrogen gas is started from the hydrogen storage part 13, and power 
generation begins in the generating cell 1 1. The control section 14 is also started, 
and acquisition of the equipment information from the electric power use 
apparatus 12, acquisition of the hydrogen pressure information from the 
above-mentioned hydrogen storage part 13, and the information signal in the 
power generation unit 10 concerned are transmitted and received. 
£0051 ]Sn Procedure S11, it is judged after an operation start whether apparatus 
is connected and the system is built. When the system is not built, it becomes 
the waiting for time here, it is judged by whether apparatus is connected 
physically whether the system is built or not, and this is judged [ whether the 
hydrogen pressure information from the hydrogen storage part 13 is acquired for 
the controi section 14, and } by whether the equipment information from the 
electric power use apparatus 12 is acquired. When these information is not 



acquired by signal forms, it goes into a standby mode as that to which apparatus 
is not connected. 

[0052]When the electric power use apparatus 12 is connected in Procedure S1 1 
in [ 10 ] YES {i.e., a power generation unit) and the hydrogen storage part 13 is 
connected to the power generation unit 10, the circuit in the 
fuei-cell-power-generation control system concerned is started in Procedure S12 
(Wake Up). The control section 14 caicuiates the residue of hydrogen in this 
hydrogen storage part 13 using the hydrogen pressure information from the 
hydrogen storage part 13, etc. after this circuit starting (Procedure S13). 
[0053]in Procedure S14, it is judged whether it remains, so that hydrogen gas in 
the hydrogen storage part 13 takes out minimum output voltage, in the case 
where the residue of hydrogen gas cannot take out minimum output voltage, 
either, processing which makes circuit starting impossible is performed and 
processing of the system concerned is stopped. When hydrogen gas in the 
hydrogen storage part 13 remains in the forge fire which takes out minimum 
output voitage in Procedure S14, it progresses to Procedure S15. In Procedure 
S15, the output voltage after supplying hydrogen gas is monitored, and this 
voitage detection processing is detected by data processing etc. which added 
correction for temperature etc. by the control section 14, referring to the power 
generation state information on the generating cell from the sensor part 17, for 



example. 

|0054]!t refers for the output voltage computed by the control section 14 with the 
equipment information from the electric power use apparatus 12 similarly 
acquired by the control section 14 (Procedure 16). When output voitage is iess 
than the voltage which the electric power use apparatus 12 needs, for example 
ai this time, or when that output voltage cannot be maintained as time for the 
electric power use apparatus 12 to need, Even if impossible processing of 
apparatus starting is performed as Procedure S16 of a residue being insufficient 
and the power generation unit 10 is physically connected with the electric power 
use apparatus 12, power transmission of the electric power through the 
connection wiii be stopped. For this reason, when the electric power use in the 
electric power use apparatus 12 is a certain amount of prolonged thing and 
being interrupted on the way because of a power failure, even if it is a case 
where it is necessary to redo from the start, useless operation will be prevented 
beforehand and positive operation will be guaranteed. 

[0055]When a residue is judged to be enough in Procedure S16, it progresses to 
Procedure S17 and the electric power from the generating cei! 11 is outputted. 
This stage will be in the operational status of power generation, and electric 
power Is supplied to the electric power use apparatus 12 from the power 
generation unit 10. in this operational status, by the case where the electric 



power use apparatus 12 goes into a sleep mode from the usual operational 
mode, contra! of the output by the voltage control part 18 can be performed, 
control which lowers a current value and a pressure value can be performed, 
and the amount of hydrogen gas to consume can also be stopped. Since the 
equipment information from such electric power use apparatus 12 is always 
monitored by the control section 14, it can respond to the change state in the 
electric power use apparatus 12 promptly in the fuel-cell-power-generation 
control system of this embodiment. 

[0056]in Procedure $18, the residue of hydrogen is monitored, when it is a case 
(YES) where there is a residue, supply of hydrogen is continued, and electric 
power is also maintained and supplied to the electric power use apparatus 12. 
When it is judged in Procedure S18 that the residue of hydrogen is insufficient, 
even if impossible processing of apparatus starting is performed and the power 
generation unit 10 is physically connected with the electric power use apparatus 
1 2, In (NO), power transmission of the electric power through the connection will 
be stopped. 

[0057]As mentioned above, in the fuel-ceii-power-generation control system of 
this embodiment. The control section 14 has composition which transmits and 
receives required hydrogen pressure, equipment information, etc. from each of 
the generating cell 1 1 , the hydrogen storage part 13, and the electric power use 



apparatus 12, The electric power which suited the electric power use apparatus 
12 can always be supplied, or the electric power stable also corresponding to 
change of the electric power use apparatus 12 or the hydrogen storage part 13 
can be supplied, and it is also possible to make into the minimum the amount of 
hydrogen gas which stops and consumes futility. 

£0058)Dr ww)-) 7 is a block diagram showing the fuei-celi-power-generation 
control system of other embodiments. The main composition of the 
fuei-celi-power-generation control system of this embodiment is provided with 
the following. 
Generating cell 111. 

The control unit 1 10 which contains the control section 1 14. 

Electric power use apparatus 1 12 which operates using the electric power from 

the control unit 110. 

The hydrogen storage part 1 13 which supplies hydrogen to the control unit 1 10. 
the fuef-cell-power-generation control system which shows above-mentioned 
drawing 1 this fuel-cell-power-generation control system - abbreviated - 
although it has the same component as for the generating ceil 111, the control 
unit 110 is constituted as an isolated system instead of the power generation unit. 
Hereafter, explanation of the point of difference between both 
fuel-celi-power-generation control systems will enable attachment and 



detachment of the hydrogen storage part 113 which accommodates a hydrogen 
storing metal alloy etc, for example, and accumulates hydrogen as fuel to the 
control unit 110. In the control unit 110, the generating eel! 111 serves as a 
separate member, and attachment and detachment of it are enabled to the 
control unit 110, For this reason, the generating ceil 111, without being restricted 
to the specification of the control section 114, the voltage control part 1 16, and 
the flow control part 115, The number of sheets of the power generation body 
which becomes independent about generating cell 1 1 1 the very thing, for 
example, constitutes the generating cell 111 for a high-tension use can be 
increased, size can be enlarged, or the composition according to a service 
condition can be taken further. Except attachment and detachment also of the 
electric power use apparatus 112 which operates using the electric power from 
the control unit 1 10 being enabled to the control unit 1 10, it is the same as that of 
the electric power use apparatus 12 in the above-mentioned 
fuel-cell-power-generation controi system. 

[0059]Also in the fuel-cell-power-generation control system of this embodiment 
the controi section 114, it has composition which transmits and receives 
required hydrogen pressure, equipment information, etc. from each of the 
generating cell 111, the hydrogen storage part 113, and the electric power use 
apparatus 112, The electric power which suited the electric power use apparatus 



112 can always be supplied, or the electric power stable also corresponding to 
change of the electric power use apparatus 112 or the hydrogen storage part 

113 can be supplied, and it is also possible to make into the minimum the 
amount of hydrogen gas which stops and consumes futility. 
[0060]Although this invention explained the example which mainly uses 
hydrogen gas as fuel, ii is good also as composition which uses methanol (fluid) 
as fuel corresponding to what is called a direct methanol method, 

[0061] 

[Effect of the InventionjAccording to the fuel-cell-power-generation control 
system, the fuel-cell-power-generation control method, fuel cell device, and 
electronic device of this invention, the control section provided in a power 
generation unit or a control unit transmits and receives required hydrogen 
information, equipment information, etc, from each of a generating cell, a 
hydrogen storage part, and electric power use apparatus. For this reason, you 
can make it always stabilized, it can be made to be able to operate, monitoring a 
residue, a production of electricity, etc., and supply of" electric power can also be 
stabilized, 

[0062] In the fuel-cell-power-generation control system of this invention, since the 
equipment information from electronic devices, such as a power consumption 
part or electric power use apparatus, is transmitted to a control section, even 



when the apparatus using generating capacity is diversified, it can respond 
flexibly, and also when the state of apparatus changes, it can respond flexibly. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

Di swing Jjlt is a block diagram of one embodiment of the 
fuel-celi-power-generation control system of this invention. 

nj It is a perspective view showing some power generation units in said 
embodiment. 

k: ny 3jlt is an exploded perspective view of a generating cell and a case in 
the power generation unit of the fuel-cell-power-generation control system 
shown in draw i g 1 

jCfrawing 4 jit is an exploded perspective view of the power generation body in 
the power generation unit of the fuel-cell-power-generation control system 
shown in drawing 1 . 

It is a peispective view showing the state of inserting an example of 
the power generation unit of the fuei-cell-power-generation control system of this 
invention in the notebook sized personal computer as electric power use 



apparatus. 

[ Drawing 8]lt is a flow chart which shows the flows of control of the 
fuei-cell-power-generation control system of this invention. 
Drawing 7 jit is a bSock diagram of other one embodiments of the 
fuei-cell-power-generation control system of this invention. 

It is a mimetic diagram showing an example of the fuel cell using a 
common proton conductor film. 
[Description of Notations] 

10 Power generation unit 

1 1 Generating cell 

12 Electric power use apparatus 

13 Hydrogen storage part 

1 4 Control section 

1 5 Flow control part 
18 Voltage control part 
1 7 Sensor part 

110 Control unit 

1 1 1 Generating cell 

1 12 Electric power use apparatus 

1 13 Hydrogen storage part 



1 14 Control section 

115 Flow control part 

1 18 Voltage control part 
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